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Warm Fire- June 2006
Wildland Fire Use (13,000 ha)

Wildland Fire (11,000 ha)

Mixed severity

Vegetation types

• Pinyon-Juniper:  1,500 ha

• Ponderosa:  18,000 ha

• Mixed conifer:  4,000 ha

Controversy

• Fire management policies

• 2x’s the acreage

• Loss of resources 

• Recreational, timber, wildlife



Burned Area 
Emergency Response 

Team

• Wildfire section only

• High/moderate severity

• Goals
• Soil erosion/stabilization
• Decrease exotic invasion

• Bromus tectorum 
cheatgrass

• Carduus nutans
musk thistle

• Post-fire seeding
• Lolium perenne ssp. 

multiflorum
• Aerial seeding- 4800 ha
• July - monsoons

Seeded



Lolium perenne ssp. multiflorum
Ryegrass

Advantages

• Germinates quickly
• Exits the system in 2-3 years

Disadvantages
• Readily hybridizes with perennial taxa
• Outcompetes native vegetation

• Utilization of nitrogen and light
• Allelopathic properties
• Disrupt root establishment

• Decreases native cover, richness and 
diversity



Research questions

1. Did seeding provide adequate ground 
cover to decrease soil erosion?

2. Was seeding more successful at 
preventing exotic invasions than natural 
regeneration?

3. What effects did ryegrass have on the 
native plant community?



Methods
44 plots

July & August, 2007-2009

• 7.32 m radius 

1/20 of an acre

• 9 1x1 m frames

Foliar plant cover  

- Species 

- Total cover 
- Graminoids 
- Forbs

Ground cover

• Species richness



Statistical analyses

PERMANOVA
• community composition
• foliar cover

• functional groups
• rate of change

• p < 0.05

Indicator species analysis
• p < 0.05    IV > 30

Non-metric multidimensional scaling 

NMDS ordinations



Did seeding provide adequate ground cover 
to decrease soil erosion?

Maximum cover of ryegrass
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Was seeding more successful at 
preventing exotic invasions?

No significant difference in 

cover of exotics between 
seeded and non-seeded    

p= 0.3226

• 21 species of exotics (10%)
• Non-seeded:  1.6%
• Seeded:  0.6%
• < 10% for individual plots

Bromus tectorum

2008:  43% of plots
2009:  50% of plots    

Carduus nutans
National Park Service

KDA



What effects did ryegrass have on the native 

plant community?

• Annual and 
biennial forbs

Annual/Biennial
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Graminoids

• Significantly 

less cover in 

seeded plots 3 
years post-fire
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Community composition 2009

PERMANOVA

p= 0.0002

• Rate of 
change of 
community 
composition 
from 2008 -
2009: not 
significantly 
different

p= 0.4132



Indicator Species Analysis 

Treatment Species IV 2008 IV 2009 Life 

history 

Life 

form 
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Conclusions

• Seeding did not provide adequate 
vegetative cover to mitigate soil erosion

• Seeding was not effective at reducing the 
spread of exotics

• Ryegrass may inhibit annual and biennial 
forbs establishment and native bunchgrass 
regeneration

• Seeding is often unsuccessful and may 
have unintended ecological consequences
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Thank you.
Questions?


